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(57) Abstract: The retractable roof for a vehicle comprises several rigid roof elements (I, 2, 3), able to move between a position 
7^ in which they cover the passenger compartment (4) of the vehicle and a position in which they are stored inside the rear boot of the 
q vehicle, the roof elements (1, 2, 3) being, when they cover the passenger compartment (4), connected to each other and to the front 
and rear parts of the bodywork by locking means controlled by rods (7) extending inside the roof elements, driven in rotation by an 
electric motor (8) housed in a rear roof element. The locking means comprise, for each roof element (1,2, 3), at least one pivoting 
hooked locking finger cooperating with a fixed finger (11) secured to an adjacent roof element or with a complementary fixed locking 
O member (12, 13) secured to the front (5) or rear (6) part of the bodywork, the pivoting of each pivoting hooked locking finger being 
controlled by the translational movement of a nut mounted on a threaded part of one (16) of the said rods driven in rotation by an 
^ electrical motor (8). 



WO 02/064391 PCT/EPO 1/14079 

1 

A retractable roof with a locking device improving the rigidity of the roof 

The invention relates to a retractable roof for vehicles comprising several rigid 
roof elements able to move between a position in which they cover the 
passenger compartment of the vehicle and a position in which they are stored in 
5 the rear boot of the vehicle. 

Such a retractable roof makes it possible to convert a vehicle of the saloon or 
coup6 type into a vehicle of the cabriolet type. 

In known designs, the roof elements are, when they cover the passenger 
compartment, connected to each other and to the front and rear parts of the 
10 bodywork by locking means controlled by rods extending inside the roof 
elements, driven in rotation by an electric motor housed in a rear roof element. 

Such locking means were described in the French patent application N° 99 03 
234 filed in the name of the applicant 

Such a system makes it possible to centralise the control for locking the roof 
15 elements together and with the bodywork using a single electric motor. 

The aim of the present invention is to improve the above locking system, so that 
it helps to improve the rigidity of the retractable roof, when it covers the 
passenger compartment of the vehicle and the roof elements are locked 
together and with the bodywork. 

20 According to the invention, this retractable roof is characterised in that the 
locking means comprise, for each roof element, at least one pivoting locking 
finger with a hook, cooperating with a fixed finger secured to an adjacent roof 
element or with a fixed complementary locking member secured to the front or 
rear part of the bodywork, the pivoting of each pivoting locking finger with a 

25 hook being controlled by the translational movement of a nut mounted on a 
threaded part of one of the said rods driven in rotation by an electric motor. 

The above locking system makes it possible to lock the roof elements together 
in a longitudinal direction and in a perpendicular direction, with a clamping effect 
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obtained by means of the action of the screws on the fingers with hooks, which 
makes it possible to obtain connections resisting bending and twisting forces. 

Thus the retractable roof equipped with such a locking system actively 
participates in the rigidity of the whole of the vehicle bodywork. 

5 Other particularities and advantages of the invention will emerge below. 

In the drawings attached by way of non-limitative examples: 

Figure 1 is a schematic view in longitudinal section of a retractable roof 
according to the invention equipped with a locking system; 

Figure 2 is a view to an enlarged scale of detail A in Figure 1 ; 

10 - Figure 3 is a plan view in the direction of the arrow F in Figure 2; 

Figure 4 is a view in section along the plane IV-IV in Figure 2; 

Figure 5 is a view in section along the plane V-V in Figure 2; 

Figure 6 is a view to an enlarged scale of detail B in Figure 1; 

Figure 7 is a view in the direction of the arrow F-i in Figure 6, 

15 In the example depicted in Figure 1, the retractable roof comprises three rigid 
roof elements 1, 2, 3 able to move between a position (the one depicted in 
Figure 1) in which they cover the passenger compartment 4 of the vehicle and a 
position (not shown) in which they are stored inside the rear boot of the vehicle. 

When they cover the passenger compartment 4, the roof elements 1 , 2, 3 are 
20 connected to each other and to the front 5 and rear 6 parts of the bodywork by 
locking means controlled by rods 7 extending inside the roof elements 1 , 2, 3 
driven in rotation by an electric motor 8 housed in the rear roof element 3. 

The rods 7 can be rigid. In this case, they are connected together by cardan 
joints 9. These rods 7 can also be flexible. 
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An electric motor 8 can be disposed on each side of the rear roof element 3. A 
single motor 8a could be disposed at the middle of the rear element 3 and be 
connected to the rods 7 by rods 7a. 

In accordance with the invention, the locking means comprise (see Figures 2, 3, 
5 6), for each roof element 1, 2, 3, pivoting locking fingers with hooks 10, 10a, 
10b cooperating with fixed fingers 11 secured to an adjacent roof element 1, 2 
or with a fixed complementary locking element 12, 13 secured to the front 5 or 
rear 6 part of the bodywork. The pivoting of each pivoting locking finger with 
hooks 10, 10a, 10b is controlled by the translational movement of a nut 14, 14a, 
10 14b mounted on a threaded part 15 of a rod 16, 16a driven in rotation by the 
electric motor 8. 

In the embodiment depicted, the roof elements 1, 2, 3 are associated with each 
other so as to be able to move with respect to each other in a transverse 
direction with respect to their surface, when they are moved from their position 
15 of covering the passenger compartment 4 to their position of storage in the 
boot. 

In addition, each roof element 2, 3, with the exception of the front element 1, 
has on its front end a protuberance 17 engaging under the adjacent roof 
element 1, 2. Each protuberance 17 has two transverse slots 18, splayed and 
20 spaced apart longitudinally, able to receive two fixed locking fingers 11 secured 
to the adjacent roof element 1, 2. 

Each protuberance 17 also carries a rod 16 mounted for rotation and connected 
by the rods 7 to the electric motor 8. 

The rod 16 has two threaded parts 15 on each of which a nut 14 is mounted. 
25 Each nut 14 has a lateral stud 19 (see Figure 3) in engagement with a hooked 
locking finger 10 mounted so as to pivot on a shaft 20 secured to the 
protuberance 17. The hook on each locking finger 10 can come into 
engagement with one of the two fingers 11 engaged in a splayed slot 18 in the 
protuberance 17, in order to lock the finger in the corresponding slot 18. 
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Moreover, the end of the rotary rod 16 carried by the protuberance 17 has 
means 21 for coupling and uncoupling it from the end of the rod 7 carried by the 
adjacent roof element 1, 2 when the roof elements 1, 2, 3 are associated with 
each other or disconnected from each other. 

5 As shown notably by Figure 4, the said coupling and uncoupling means 
comprise a rod end 16 having two flats 16a, opposite with respect to the axis of 
the rod, able to engage in a complementary recess 22 formed at the end of the 
rod 7 carried by the adjacent roof element 1, 2. 

In addition, this recess 22 opens out towards the outside through a splayed 
10 opening 23 directed in the direction of association of the roof elements, so that, 
during this association, the end of the rod 16 can engage in the recess 22. 

As shown by Figures 1 and 6, the front end of the front roof element 1 carries a 
pivoting hook 10a able to come into engagement with a locking cavity 12 fixed 
to the front part 5 of the bodywork. The pivoting of this hook 10a is controlled 
15 by the translational movement of a nut 14a mounted on the threaded end 1 6a of 
a rotary rod 7. The nut 14a has a finger 24 in engagement in a groove 25 
formed in the base of the hook 1 0a. 

In addition, the front end of the front element 1 carries a conical protuberance 
26 directed downwards and towards the front part 5 of the bodywork. The latter 
20 has a recess 27 able to receive the conical protuberance and has a shape 
complementary to the latter. 

As shown by Figure 1, the rear part 6 of the bodywork has a locking finger 13 
able to engage in a splayed slot formed in a plate 28 fixed to the rear part of the 
rear roof element 3. A pivoting locking finger 10b is able to come into 
25 engagement with the locking finger 13 in order to lock it in the slot in the plate 
28. 

The pivoting of the pivoting finger 10b is controlled by the rotation of a rod 7b 
driven by the electric motor 8. 
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The functioning of the locking system which it is wished to describe will now be 
explained. 

It will be assumed that the retractable roof had just been moved, by means of a 
known mechanism, from a position of storage inside the boot of the vehicle, to 
5 the covering position depicted in Figure 1 . 

In this position, the rear element 3 is in contact with the rear part of the 
bodywork, the elements 3, 2, 1 are situated in line with each other and the front 
element 1 is situated opposite the front part 5 adjacent to the windscreen. 

The protuberances 17 carried by the rear 3 and intermediate 2 elements are 
l o engaged under the adjacent elements 2 and 1 . 

In this position, the two fingers 11 carried by each of the elements 1 and 2 are 
engaged in the splayed slots 18 in the protuberances 17. 

The hooked fingers 10, 10a, 10b are released from the fixed fingers 11,13 and 
from the locking cavity 12. 

15 In addition, the rods 7, 16 and 16a are coupled with each other. 

In order to lock the assembly, it suffices to demand the starting of the electric 
motor 8. 

This rotates the rods 7, 16, 16a, 7b. 

The rotation of these rods causes the translational movement of the nuts 14, 
20 1 4a, 1 4b and the tilting of the hooked fingers 1 0, 1 0a, 1 0b. 

These fingers 10, 10a, 10b thus lock against the fixed fingers 11, 13 and 
against the internal face of the cavity 1 2. 

The above locking system confers on the whole of the retractable roof excellent 
rigidity under bending and twisting. 
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CLAIMS 

1 . A retractable roof for a vehicle, comprising several rigid roof elements (1 , 

2, 3), able to move between a position in which they cover the passenger 
compartment (4) of the vehicle and a position in which they are stored inside the 

5 rear boot of the vehicle, the roof elements (1,2,3) being, when they cover the 
passenger compartment (4), connected to each other and to the front and rear 
parts of the bodywork by locking means controlled by rods (7) extending inside 
the roof elements, driven in rotation by an electric motor (8) housed in a rear 
roof element (3), characterised in that the locking means comprise, for each 

10 roof element (1 , 2, 3), at least one pivoting hooked locking finger (10, 10a, 10b), 
cooperating with a fixed finger (11) secured to an adjacent roof element or with 
a complementary fixed locking member (12, 13) secured to the front (5) or rear 
(6) part of the bodywork, the pivoting of each pivoting hooked locking finger (10, 
10a, 10b) being controlled by the translational movement of a nut (14, 14a) 

15 mounted on a threaded part of one (16) of the said rods driven in rotation by an 
electric motor (8). 

2. A retractable roof according to Claim 1 , characterised in that the roof 
elements (1 , 2, 3) are associated with each other so as to be able to move with 
respect to each other in a transverse direction with respect to their surface, 

20 when they are moved from their position of covering the passenger 
compartment (4) to their position of storage in the boot. 

3. A retractable roof according to Claim 2, characterised in that each roof 
element (2, 3), with the exception of the front element (1), has on its front end a 
protuberance (17) engaging under the adjacent roof element (1, 2), the said 

25 protuberance (17) having two transverse slots (18) splayed and spaced apart 
longitudinally and able to receive two fixed locking fingers (11) secured to the 
adjacent roof element (1, 2), the said protuberance (17) also carrying a rod (16) 
mounted for rotation and connected to the said electric motor (8), this rod (16) 
having two threaded parts (15) on each of which there is mounted a nut (14), 

30 each nut having a lateral stud (19) in engagement with a hooked locking finger 
(10) mounted so as to pivot on a shaft (20) fixed to the said protuberance (17), 
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the hook on each locking finger (10) being able to come into engagement with 
one of the two fingers (11) engaged in a splayed slot (18) in the said 
protuberance, in order to lock the said finger in the said slot. 

4. A retractable roof according to Claim 3, characterised in that the end of 
5 the rotating rod (16) carried by the said protuberance (17) has means (21) for 

coupling it to and uncoupling it from the end of the rod (7) carried by the 
adjacent roof element, when the roof elements are associated with each other 
or dissociated from each other. 

5. A retractable roof according to Claim 4, characterised in that the said 
10 coupling and "uncoupling means (21) comprise a rod end (16) having two flats 

(16a) opposite with respect to the axis of the rod, able to engage in a 
complementary recess (22) formed at the end of the rod (7) carried by the 
adjacent roof element, this recess (22) opening towards the outside through a 
splayed opening (23), directed in the direction of association of the two roof 
15 elements. 

6. A retractable roof according to one of Claims 1 to 5, characterised in that 
the front end of the roof element (1) carries a pivoting hook (10a) able to come 
into engagement with a locking cavity (12) fixed to the front part (5) of the 
bodywork, the pivoting of this hook (10a) being controlled by the translational 

20 movement of a nut (14a) mounted on the threaded end (16a) of a rotating rod, 
this nut having a finger (24) in engagement in a groove (25) formed in the base 
of the said hook (10a), 

7. A retractable roof according to Claim 6, characterised in that the front 
end of the front element (1) comprises a conical protuberance (26) directed 

25 towards the front part (5) of the bodywork, the latter having a recess (27) able to 
receive the said conical protuberance (26) and being complementary in shape 
to the latter. 

8. A retractable roof according to one of Claims 1 to 7, characterised in that 
the rear part (6) of the bodywork of the rear roof has a locking finger (1 3) able to 

30 engage in a splayed slot formed in a plate (28) fixed to the rear part (6) of the 
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rear roof element (3), a pivoting locking finger (10b) being able to come into 
engagement with the said locking finger in order to lock it in the said slot, the 
pivoting of the said pivoting finger (10b) being controlled by the rotation of a rod 
(7b) driven by the electric motor (8). 
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